INTRODUCTION
Heavy ion collisions at high energies produce large showers of different kinds of particles. Nucleons, light nuclei and pions are observed over a wide range of energy and angle. These various products seem to be associated with three relatively distinct sources. In the more peripheral collisions substantial fragments of both the target and projectile may remain. These 11 Spectators 11 may be highly excited leading to particle emission (more or less isotropic in the rest frame of the fragment) and to a distribution of final products (evapo~ation residues}. ..
• -3-different theoretical approaches to this problem with the measured data for a particular experiment. It also contains extensive references to other work in the field.)
In the following section a schematic model will be. developed for predicting the distributions of products whose source seems to be the overlap region between the target and projectile. (Some of the geometrical features of this approach are similar to those employed in refs. 3, 5, 6 .) The model itself is somewhat more general than the one used in earlier work along these lines. 6 ) It includes a recognition of the fact that a velocity shear exists across the overlap region that depends locally on the amount of material coming from the projectile.
In addition the model is based on nuclear density distributions with diffuse (rather ,than sharp) surfaces. 7 ) A special way of summarizing the geometrical aspects of the model will be introduced that allows one to immediately assess the importance of its various features.
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THE MODEL
In the approach described here. the collision of a high energy· heavy ion with a target nucleus is viewed as a totally inelastic process in the ·overlap region. Consequently its range of applicability is limited. It is not expected to work at very low energies where the whole target and projectile may combine and subsequently decay. At extremely high energies the target may become partially transparent to the projectile due to the falloff of the nucleon-nucleon cross section.
For any given collision the ratio of the amount of projectile matter to the amount of target matter it is aimed at varies with position in the plane normal to the beam direction. The diffuse nature of the nuclear surface region tends to smooth out these variations so that a continuous range of n (the 11 projectile fraction 11 ) values is expected, where n = number of particles from the projectile .
(1) number of projectile plus target particles
The value of n can vary from zero (for the target spectator) smoothly through intermediate values (corresponding to the overlap region) to one (for the projectile spectator fragment). Between the target and projectile. spectators (if the impact parameter is large enough for any of the projectile to survive) a distribution of material is expected, which contains a large amount of internal energy and which is drawn out into a streak by the velocity shear across the overlap region. For higher energies the simple classical expressions eq. (2) are no longer adequate but the principle remains the same, as can be seen in figure 2. In this figure the velocity of the composite system ec (or rather its ratio to the speed of light, e = vjc) is calculated using th~ -6-correct relativistic expression for the case where the projectile initially has 400 MeV/n kinetic energy. Its value is plotted against the projectile fraction n. In addition the internal energy per particle generated by the collision is also plotted. Note that this latter curve has been reduced by 8 MeV/n because of the binding energy of the particles that must be overcome.
In fig. 3 In part (c) of the figure the local value of n is indicated by contours at 0.1, 0.2, 0.3, etc., and the maximum values are in-dicated.
In part (d) the local value of s. the velocity in the z direction, is plotted with contours at 0.1, 0.2, 0.3, etc. These plots are very similar to the ones for n since Band n are nearly proportional (as can be seen in fig. 2 ).
·.
0 0 For example, in appendix A the dist~{bution in energy and angle of the
protons arising from a high energy heavy ion collision is calculated.
The assumption is made there that the momentum distribution of the particles in the composite (with respect to their center of mass) is entirely random, i.e., a Maxwell distribution. Of course, this is an unnecessarily oversimplified approach, and more realistic calculations using the other aspects of the model described here are possible, where pion production is included and the yields of pions, protons, neutrons, deuterons, tritons, etc., are all predicted. 8 • 10 )
In addition, it should be pointed out in passing~ that nothing in the development which follows depends on an assumption that the particles have come to thermal equilibrium in their center-of-mass frame. ·Or, for that matter that they are even isotropically distributedjn momentum. Even if a more microscopic analysis of the collision process were to indicate that an anisotropic, non-Maxwell distribution is more appropriate the same methods could be employed.
The quantity J , _ (S) in eq. (3) is the Jacobian transformation p -+p from the center-of-mass frame (the primed frame) to the 1 aboratory fr.ame.
It depends only on the laboratory velocity B of the composite system.
Regardless of the actual form of the functions f. the integrals in A second reason for not treating Y(n) for n=O and 1 is that it serves to call attention to the fact that the model being proposed here has as its object the calculation of those properties of high energy ' heavy ion collisions that cannot be associated with the target or projectile spectators. ·In fact the Coulomb (or nuclear) dissociation of the projectile, or the decay of a highly excited remaining price of the target, is specifically excluded from the discussion of the model being presented here.
.. , (4) that gives this method its appealing simplicity, would be destroyed.
The eas~ with which this approach can be applied, and its flexibility with regard to the incorporation of alternative forms for the functions fj is its major strength. It is our hope that the predictions of this method will be compared with a wide range of experimental observations, and that it will be useful in helping to identify experimental results that suggest collective or otherwise anomalous effects.
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The author wishes to acknowledge contributions made to this work by t~. GyuLissy, J. velocity Bi for each value of ni. We need on·ly to choose an appropriate form for the function fproton (_£';t). Calculations similar to the one .
being described here are underway where the function f is relativisticallycorrect, where pion and deuteron, triton, etc. production are included. 11 )
Howeve~ for this introduction the protons will be treated as a classical ideal gas of non-interacting particles with a Maxwell distribution of velocities in the center-of-mass frame of the composite system,
The first term in eq. (6) This procedu~e has the advantage that the equivalent sharp radius R is simply proportional to A 113 while the half-density radius of a Fermi function does not have this simple proportionality.
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The other advantage is that no special normalization is required to insure that the total number of particles is correct since the volume integral of this function is independent of the diffuseness.
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2.
The velocity sc and internal energy per particle tc of a composite system (part target and part projectile) are plotted against the projectile fraction n for the case where the initial projectile laboratory kinetic energy is 400 MeV per nucleon. The appropriate relativistic expressions were used to calculate these curves, and the t curve is shifted downward by 8 MeV because of the binding . c energy of the nuclei that must be overcome.
3.
Contour plots of p(x,y),n, sand t, for the case of 20 Ne + 238 u at 400 MeV/n.
4.
The yield function Y(n) for 20 Ne on 238 u is plotted against n for three different geometrical models. ·-. .
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